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IHHAIATIGH  THERAPY  USHG  BACTERIOPHAGES  15 
THERAPY -KE SI 3TA5T  HFECTIOHS 

Fortschritt*  der  hlologlscb^n  Br .  J.  Hoeflmayr 

Aerosol-Foarschung-Jahren  1957-1961,  pf  bQ$-kQ9 

In  viev  of  the  growing  resistance  against  antibiotics,  it  is 
vitally  important  that  we  try  to  find  ways  to  counteract  this  develop¬ 
ment.  The  seriousness  of  the  situation  may  be  illustrated  by  the  fact 
that  ve  have  had  a  definite  increase  in  septic  deaths  since  1956;  by 
comparison,  ve  have  noted  a  strong  drop  in  deaths  due  to  infections  (20) 
especially  between  the  years  1950  and  1955 .  In  this  connection  ve  find 
that  we  often  have  viruses  here  which  in  the  past  very  rarely  were 
Involved  as  pathogenic  germs;  here  ve  have,  for  Instance,  Pyocyaneus  or 
the  staphylococci  which  in  part  —  perhaps  as  a  result  of  adaptation  or 
selection  —  have  developed  absolute  resistance  against  antibiotics  in 
the  course  of  time  (6,  11,  12,  17).  If  ve  want  to  explain  this  situation 
somewhat  further,  ve  might  mention  the  concept  of  hospitalism  here. 
Hospitalism  —  which  our  medical  ancestors  called  hospital  necrosis,  has 
in  practice  been  hardly  ever  encountered  since  the  introduction  of  anti¬ 
septic  and  aseptic  procedures.  At  a  time  when  it  is  fashionable  to 
offer  all  items  of  dally  use  in  sterile  and  hygienic  plastic  packages, 
ve  are  bound  to  feel  that  ve  have  somehow  failed  in  our  efforts  because 
we  must  now  once  again  come  back  to  this  problem.  Well  known  authors 
(7,  10,  13)  Just  recently  wrote  about  this  again  and  pointed  out  the 
dangers  which  have  caused  many  of  our  clinicians  to  worry,  lo  one  could 
really  deny  that  the  almost  reckless  use  of  antibiotics  is  mainly 
responsible  for  this  and  very  often  more  or  less  renders  us  helpless  in 
certain  cases  of  illness.  Farsighted  clinicians  warned  us  as  long  as 
10  years  ago,  when  ve  were  still  students,  that  ve  should  not  hastily 
treat  any  little  infection  with  penicillin. 

It  is  correct  that  hospitalism  still  plays  a  very  minor  role  among 
independent  doctors,  thank  God.  According  to  past  experience  however 
there  is  hardly  any  doubt  that  this  danger  vill  spread  from  our  clinics 
to  the  individual  doctors. 

If  ve  should  dissever  any  new  possibilities  far  treating  infections, 
then  ve  should  look  at  these  possibilities  only  from  the  angle  that 
such  a  therapy  would  have  to  preclude  the  formation  of  resistanoe  as 
much  as  possible*-  Therapy  with  bacteriophages^ flits ^tfae  requirement. 

The  fact  that  this  therapy  has  so  far  met  vith  skepticism  is  due  to  the 
results  which,  until  a  few  years  ago,  did  not  come  up  to  expectations 
(19).  If  ve  try  to  track  down  the  reaeon  for  the  failure  of  the 
earlier  bacteriophage  theraphy,  ve  will  find  that  this  was  mostly  due 
to  the  biological  properties  of  the  phages.  yThe  bacteriophage  is  a 
virus  which  can  multiply  only  on  a  living  cell,  that  is  to  say,  on  a 
bacterial  cell.  The  cell  vhich  is  thus  hit  is  destroyed  and  the  lysis 
of  the  bacterium  again  produces  about  50  bacteriophages  Onoe 
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m  look  at  t)ma  tMs  way,  they.  vMA  appear  to  l»e  the  best  naans  for 
fighting  bacterial  infection,  especially  if  Ve,  consider  the  circum- 
stance  that  here  —  in  contrast  to  the  antibiotics  —  wo  need  net 
expect  any  resistance.  lew  it  is  important  to  know  that  the  bacter¬ 
iophage  has  high  specificity?  Therefore,  therapy  can  be  effective 
only  if  the  administered  phage  encounters  its  homologous  bacterium. 

The  disadvantage  of  our  earlier  phage  preparations  was  to  be 
found  not  only  in  the  inadequate  breeding  nethods  but  above  all  in 
the  fact  that  only  about  1-2  phage  strains  were  available.  If  ve 
consider  the  large  nunber  of  pathogenic  bacteria  strains,  which  play 
a  role  even  in  a  very  simple  infection  or  which  at  least  at  times 
night  play  a  role,  then  we  would  have  to  set  up  two  requirements . 
First  of  all,  in  order  to  have  a  wide  range  of  effectiveness,  such 
a  therapeutic  substance  would  have  to  contain  a  large  nunber  of 
various  phage  strains.  Second,  it  is  necessary  that  phages  which 
would  e cm  into  consideration  for  therapy  should  have  sufficient 
virulence  with  regard  to  pathogenic  viruses. 

Ve  used  the  preparation  (Dlriphagen  (S);  Sr.  Heinz  Haury 
Chemical  Plant,  Mulch)  because  ve  believed  that  this  preparation 
met  the  requirements  ve  Just  set  up.  According  to  information 
received,  this  preparation  contains  lB0-200  different  phage  strains 
and  thus  has  a  broad  spectrum  of  effectiveness.  In  addition,  it  also 
contains  so-oalled  aimed  antlmlcrobics  which  act  against  those 
bacteria  that  reveal  primary  phage  resistance.  Ve  might  note  here 
that  both  the  phage  components  and  the  added  alcrobles  in  every 
ampoule  are  standardised  and  meet  the  requirements  far  biological 
standardisation  as  regards  pb&ga  effect  (IB).  If  ve  mention  the  two 
therapeutic  components,  that  is  the  bactcrlphages  and  aimed  (directed) 
antlmlcrobics,  ve  are  really  not  fully  describing  the  effects 
mechanism  as  such.  Ve  have  a  third  factor  here.  Vhat  ve  are 
dealing  with  here  is  the  stimulation  of  the  Inherent  defenses  of 
the  body  which  are  bound  to  be  aroused  and  which  are  based  on  the 
following:  In  breeding  phages  and  antlmlcrobics,  the  pathogenic 
microbes  used  for  this  purpose  give  rise  to  lysates.  But  these 
lyfi*t«B  are  not  eliminated;  instead  thsy  are  also  fed  into  the  body. 
They  act  like  antigens  and  laad  to  the  formation  of  antibodies  which 
in  turn  are  specifically  directed  against  the  bacteria  to  which 
lysates  were  added  (5).  This  reaction  requires  a  latency  period  of 
about  8-10  days.  The  value  of  this  antibody  formation  is  bard  to 
estimate  in  the  individual  case.  Ve  can  get  some  specific  figures  on 
this  only  if  ve  determine  the  phagocytosis  capability;  but  this  Mist 
be  done  in  the  clinic.  Any  new  therapy  is  very  often  impaired  by 
the  fact  that  ve  do  not  employ  it  until  other,  more  familiar  measures 
have  failed.  Ve  must  admit  that  we  did  not  use  Derlphagsn  until  we 
had  some  patients  in  whom  other  preparations  had  not  produoad 
success.  This  is  further  by  reports  from  other  authors  who 
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achieved  surprisingly  good  results  with  this  preparation  (2,  3,  4,  19). 

As  a  matter  of  principle,  any  medication  is  to  he  administered  in 
the  form  of  an  inhaled  substance  only  if  this  form  of  treatment  had 
definite  advantages  over  other  forms  of  administration  (l6).  The 
advantage  of  aerosol  treatment  with  a  phage  preparation  is  certain 
because,  as  we  said  before,  these  viruses  develop  their  bacteriolytic 
aspect  only  in  case  of  direct  contact  with  the  bacteria  germs.  This 
contact  possibility  does  exist  in  case  of  tracheal  and  pulmonary 
Illnesses,  unless  special  pathological -anatomic  obstacles  obstruct  the 
breathing.  The  main  indication  for  aerosols  are  the  bronchitis  cases 
and  chronic  ones  are  prevalent  here  (l4) .  They  also  represent  the 
largest  group  among  our  29  sickness  cases  on  which  I  would  like  to 
report  briefly  here.  (At  this  point  I  would  like  to  thank  my  colleague 
Dr.  Theobald  in  Ansbach  for  letting  me  use  his  data.)  The  patients 
were  selected  solely  on  the  basis  of  the  fact  that  earlier  treatment 
had  been  without  success  In  their  case.  Most  of  the  patients  were 
referred  to  me  from  other  sources.  Doctors  bad  tried  Just  about 
everything  with  these  patients,  starting  with  expectorating  and 
secretolytlc  therapy  and  all  the  way  to  antibiotic  therapy. 

I  would  like  to  mention  that  our  patients  were  subjected  to 
bacteriological  examination.  It  turned  out  that  only  one  case  revealed 
a  light  sputum  finding.  The  expectoration  of  the  other  controlled 
patients  was  abundant  and  ranged  all  the  way  to  massive  with  cocci. 

In  about  two  thirds  of  the  cases  we  had  streptococci  and  in  one  third 
of  the  cases  we  had  predominantly  staphylococci  cultures.  I  might 
also  mention  that  of  course  all  patients  were  given  x-rays  before  and 
after  treatment. 

Aerosol  treatment  was  administered  every  day.  The  duration  of 
the  individual  sessions  usually  lasted  10-15  minutes.  The  average 
number  of  inhalations  administered  amounted  to  11,  the  smallest 
number  was  3  (this  involved  a  sub chronical  tracheobronchitis),  and 
the  largest  number  was  40. 

Figure  1  shows  the  result  of  our  treatments  The  first  column 
shows  the  total  number  of  all  patients  treated;  then  we  have  the  number 
of  patients  cured  which  abounted  to  55*1 $}  then  we  come  to  those  who 
showed  substantial  improvement  and  on  the  right  we  have  those  patients 
who  did  not  improve  as  a  result  of  therapy.  It  might  be  interesting  to 
note  that  we  essentially  achieved  the  same  results  as  Buber  (9), 
despite  the  fact  that  we  had  less  patients  to  work  with;  Buber  had 
published  his  findings  with  tetracyclin  aerosols  in  children  earlier. 

I  shall  coma  back  to  this  later. 
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Figure  1.  Clinical  results  vith  Diripbagen. 

Key:  (a)  number  of  cases;  (b)  cured; 

(c)  improved;  (d)  no  improvement. 

Figure  2  shows  the  results  of  bacteriological  ejamination .  Here 
we  note  that  the  patients  who  were  cured  or  who  improved  a  great  deal 
as  well  as  the  patients  who  just  improved  reveal  exactly  the  opposite 
percentages  with  respect  to  the  cases  which  we  can  consider  as 
clinically  cured  or  improved.  In  no  case  did  we  have  expectoration 
which  was  completely  free  of  viruses  --  not  even,  as  you  can  see,  in 
the  cases  which  turned  out  to  have  been  clinically  cured.  And  we 
do  not  get  agreement  even  in  the  cases  which  did  not  show  any 
improvement  at  all.  It  is  interesting  to  note  here  that  one  woman 
patient  with  a  hemorrhage  bronchitis  was  listed  in  the  column  of 
patients  who  were  not  cured.  But  since  the  sputum  culture  was 
considerably  reduced  she  hid  to  be  counted  in  the  group  of  patients 
that  liad  impre  ed  bacterlologically. 

To  what  extent  can  we  explain  this  discrepancy  between  the 
bacteriological  and  clinical  reports?  We  hnow  from  treatment  with 
penicillin  inhalation  that  there  are  changes  in  the  bacteriological 
sputum  flora  frequently  though  not  always  (l4).  Here  we  ob  .'iously 
have  an  elimination  of  the  sensitive  flora  in  favor  of  the  more 
resistant  germs.  Now,  whether  this  residual  flora  has  a  pathogenetic 
significance  of  its  own,  we  could  only  tell  from  the  further  course 
of  the  illness.  A3  far  os  oui  results  are  concerned,  we  would  lihe 
to  believe  that,  in  the  case  of  cured  patients,  we  were  dealing  with 
viruses  which  do  not  have  any  pathogenic  effect  in  vivo.  The 
subsequent  observation  period  of  -bout  ?  ’  oaths  seor.ic  to  confir.,  this 
.-j sumption.  But  only  the  bacteriologist  cat  clear  this  uj>  for  us. 
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F.l  --t?  : .  Coup- .ri  son  >*'?  re  suite  :fJor  t  >  r 
treatment  (  tetr  icyel  ;n:  .10 

column  i.",) . 

iley:  (:  )  cured j  (>0  '  ■■ 

(u)  cured  '.in  ':;n  el. 

T.r.  the  beyinniu  we  -.arose 1  i:od  )’  rl  pV  *er  ■ud'?”‘v':  d  , 
r  d'owjr.,'  the  first  session,  oec-  cl  cl  -.or  •->  1  sutfet  r‘ 

t  viperatwres.  We  assu-ie  tijr-t  u<_  wer ;•  deal  hi  vi Vi  i  react'  \  lr  tie 
decay  products  of  the  bucteriu.  This  assur.-.-t  1c  '  quite  ob  views  ft 
investigations  or.  mine-.*.  pins  lid  ml  offer  :u.v  all  cat  lor.  hr  a 
sensitization  through  Diripimpen  ( d).  Later  on  we  used  a  1  1 luticr, 
with  physiological  NcCl  of  up  of  1:  and  did  net  observe  any  litre 
by-effects. 

In  conclusion  I  would  li'e  to  say  a  word  Ac.ut  the  problen  of 
the  delinitation  of  the  area  of  indications  do  not  allow  us  tc  ai  e 
an;1  generally  applicable  conclusions.  As  regards  our  success  tl 
treutnent  of  the  noire  ted  ir.dic---.tlor  with  Dirlphvior.,  one  r  iyht  s-.y 
tVt  the  prepare ti on  proved  if.  worth.  The  value  of  .mtiVi  ti  w  in. 
acute  and  serious  cases  in  which,  there  Is  lunjer  tc  life  snould  net 
be  tal  ed  down.  In  our  opinion,  Vacteri  jp:t.:;e  therapy  can  .  ..Ive  s 
a  cluince  to  neet  the  often  raised  at.. I  .ju.  ti  ’iei  damn..  f  .r  i 
curtailment  of  the  use  of  antibiotics  in  connection  with  cert  Jr. 
indications.  Here  ve  would  li  ve  to  include  the  infect  lavs 
bronchitis  cases.  We  therefore  thin  that  it  would  be  dcs- rah.J 
for  sorreone  to  chech  our  results. 
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